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range of values about half the supply potential. A second feedback circuit,
including resistors RI, This invention relates to electronic signal limiter
R2 and capacitor C2, is coupled between the output circuitry.
and inverting input terminal of the amplifier 26. The Limiting circuits are
well known and generally in-   5   resistors R1 and R2 establish the gain
of the circuit at dude a nonlinear element biased to selectively con-  a
value of 1+2R2/R1. Signal is coupled to the inverting duct or not conduct
above or below the bias range. Al-  input terminal via capacitor C1 and
switches 14, 16 ternatively, limiting circuits may be arranged as am-  and
19. The capacitors C1 and C2 have equal values plifiers with limited supply
potentials causing the out-  so that the circuit gain is dependent only
upon the re- put swing of the limiting amplifiers to saturate at the   10
sistance values of resistors R1 and R2. desired input clipping level. See,
forexample, Millman  Circuit operation proceeds as follows. Switches and
Taub, Pulse, Digital, and Switching Waveforms,  14, 20, 22 and 24 are
concurrently dosed under the McGraw Hill, N.Y., 1965, Chapter 7.
control of clock signals P2' and P2. Switches 20, 22 Situations arise,
however, where the more tradi-  and 24, each having a terminal coupled to a
reference tional limiter circuits are not practical. For example,  15
potential, apply the reference potential to both electro- low voltage
battery operated circuitry may not provide  des of capacitor C2 and one
electrode of capacitor sufficient operating potential to permit the
operation  C1. This action conditions the amplifier 26 to operate of
saturating amplifiers as limiters or to realize suffi-  at its midrange
operating point (i.e. auto-zeroing). Si- cient linear performance from
nonlinear limiting de-  multaneously, switch 14 couples the signal VA to
the vices (diodes). Further, it may be desired to have the   20  second
electrode of capacitor C1. limiter provide an output within some nominal
range   During the interval that switches 14, 20, 22 and of potentials.
24 are closed, switches 16 and 19 are open circuited. The present invention
is embodied in a transistor  Switches 14, 20, 22 and 24 are then open
circuited amplifier/limiter circuit for maintaining a limited signal  and
switches 16 and 19 are closed under the control within a particular range
of potentials. The circuitry in-  25  of clock signal P1. Signal VA is
decoupled from and cludes an amplifier driving a pair of cascade coupled
signal VB coupled to, capacitor C1 and capacitor C1 transmission gates, the
opposite end of which is   is coupled to the inverting input terminal of
amplifier biased to a fractional value of the supply potential.  26. Any
potential difference between signals VA and The control electrodes of the
transmission gates are  VB will cause a current to flow in capacitors C1
and provided with appropriate operating potentials. Out-  30   C2. This
current establishes a change in charge[err] putsignal is taken from the
interconnection ofthe cas-  stored on capacitor C2, creating a potential
change cade coupled transmission gates. The potential swing  (VA-VB) =
AQ/C2atthe inverting input terminal of am- of the output signal is
constrained to a potential range  plifier 26. This potential is amplified
and output at ter- less than the supply potential.                    minal
34. 35      The clock signals P1 and P2 which control the re- Brief
Description of the Drawings                  spective switches exhibit
substantially antiphase, nonoverlapping, rectangularwaveforms. Clock signal
FIGURE 1 is a circuit diagram including the am-  P2' occurs concurrently
with pulses of the clocksignal plifier limiter, embodying the invention, in
an exem-  P2. If it is desired to capture the value of the signal VA plary
environment in which it may be used.    40  at narrowly defined instants in
time, pulses of the sig- FIGURES 2 and 3 are schematic diagrams of al-
nal P2' must be made narrow. For example, if the ternative
amplifier/limiter circuitry embodying the in-  bandwidth of the circuit is
in the order of 7 megahertz, vention.
and the clock signals P1, P2 and P2' are in the order FIGURE 4 is a graph
showing the transfer func-  of 14 megahertz to satisfy the Nyquist sampling
cri- tion characteristic of the FIGURE 2 circuitry.  45  terion, the pulses
of the clock signal P2' will be of the Referring to FIGURE 1, a
differential amplifier 26  order of 5-10 nanoseconds. Alternatively, if the
input is coupled in a configuration to develop the difference  signals
VAand VB are substantially D.C. signals, then between two signals VA and
VB. In this arrangement  clock signal P2 can be substituted for signal P2'.
a first feedback circuit including a low pass filter 32  The lowpass filter
32 is a switched capacitor filter and a limiting amplifier 30, connected
between the   50   which samples the potential on output terminal 34 output
and noninverting input of amplifier 26, D.C.  during the auto-zero
intervals. Filter 32 averages the biases the amplifier near its optimum
operating point.  auto-zeroed output potentials to provide a feedback The
D.C. operating potential coupled to the inverting  potential to correct for
input offset potentials in ampli- input connection of amplifier 26 is equal
to one-half  fier 26, that is, to prevent D.C. signal components the
amplifier supply potential. Since the inverting In-  55  from affecting the
output bias potential. put terminal is D.C. biased at half supply
potential, It  The amplifier/limiter 30 is illustrated in FIGURE 2. Is
desirable, to, e.g., prevent amplifier latchup, to limit  This circuit
includes a P-type field effect transistor, the output potential of the
feedback amplifier 30 to a  TP2 arranged as a common source amplifier.
Acom- 2   
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field effect transistor, TN2, biased  [err]and that the output potential
provided by the am- as a current source is connected as a load device to
plifier Is[err]. With this set of conditions the potential transistor TP2.
Output signals from the common      OUT can be expressed by the equation.
source amplifier are taken from the interconnection of      OUT = [err]
transistors TP2 and TN2.                       5           [err] Bias
potential for the gate electrode of transistor  If the factor a is equal to
one, equation 1 reduces to TN2 is provided by the gate-drain connection of
a fur-         OUT = [err] ther N-type transistor TN1. Transistors TN1 and
TN2    The maximum and minimum potential values that [err] are arranged in
the well known current mirror config-  can exhibit are VD and zero (ground)
respectively. uration. Operating current for transistor TN1 is provid-  10
Therefore, the maximum and minimum potential val- ed by the drain current
of a further P-type transistor  ues that the signal OUT can exhibit are
[err] and TP1. The gate electrode of transistor TP1 is provided  [err]
respectively. with a reference potential, for example, a potential   FIGURE
4 shows the transferfunction of the FIG- equal to one-half the supply
potential coupled across  URE 2 circuitry for the common source amplifier
ex- transistors TP2 and TN2. Nominally the transistors  15  hibiting a gain
of two and for a equal to one. For close TP2, TN2 and TP1, TN1 are designed
to have com-    to the value one, and/or [err] the limits will be equal to
plementary characteristics and the ratio of the geo-  or close to [err]
and[err] As a gets large the limiting metries (and thereby the
transconductances) of tran-  potentials approach the supply potentials. In
the linear sistors TPI:TP2 is equal to the ratio of the geometries  region
the gain of the amplifier/limiter circuit (30) is ofTN1:TN2. If these
conditions are satisfied and a ref-  20  approximately one-half the gain of
the amplifier erence potential of one-half the supply potential is ap-
(TP2,TN2) alone. plied to the gate electrode of transistor TP1, then the
In the FIGURE 2 circuit the potential[err] may be D.C. output potential of
the common source amplifier  taken from the interconnection of the series
connect- will be equal to one-half the supply potential.     ed resistors
R3. The resistances R3 may be realized The output connection of the common
source am-   25  by D.C. biased transistors. plifier is coupled to the
primary conduction paths of  FIGURE 3 is a noninverting amplifier limiter.
In the parallel connection of a P-type transistor TP3 and  this arrangement
the transistor TP1 is configured as an N-type transistor TN3. The gate
electrodes of the  a common source input amplifier, driving a current
transistors TP3 and TN3 are coupled to the relatively  mirror amplifier
comprising transistors TN1 and TN2. negative (ground) and relatively
positive (VD) supply  30   Transistor TP2 having a potential [err] coupled
to its potentials. The primary conuction paths of the parallel  gate
electrode operates as a current source load de- connected transistors TN3
and TP3 are coupled to the  vice for transistor TN2. Note an increasing
input po- primary conduction paths of the parallel connection of  tential
applied to P-type transistor TP1 causes a de- a further P-type transistor,
TP4, and a further N-type  creasing drain current in transistor TP1 and
thereby transistor, TN4. The other end of the primary conduc-  35   a
decreasing current in transistor TN1. The decreas- tion paths of
transistors TP4 and TN4 is coupled to the  ing current in transistor TN1 is
reflected in transistor Interconnection of a series connected pair of like
re-  TN2 resulting In an increasing output potential at the sistances, R3,
which are connected across the supply  interconnection between transistors
TP2 and TN2. potentials. As such, a potential equal to one half the  The
gate electrode of transistor TP2 is coupled via a supply potential is
applied to the primary conduction   40  low pass filter (R4, C3) to the
interconnection of resis- path of transistor TN4 and TP4. The gate
electrodes  tors R3. The low pass filter is added to attenuate any of
transistors TP4 and TN4 are respectively coupled  signal potential which
may be coupled to the intercon- to the relatively negative and relatively
positive supply  nection of resistors R3 via transistors TP3, TN3, TP4,
potentials.                                         and TN4. input signal
to the amplifier/limiter circuit is cou-  45 pled to the gate electrode of
transistor TP2. Output signal, OUT, from the circuit is taken from the
intercon-  Claims nection of transistors TN3 and TN4 (TP3, TP4). The
transistors TN3, TP3 and TN4, TP4 are ar-   1. A transistor
amplifier/limiter circuit having a ranged such thatat least one of the
transistors of each   50  source of relatively positive and relatively
nega- parallel pair is biased into conduction. Therefore, the  tive supply
potential, characterized by: parallel pairs of transistors provide an
effective resis-    an amplifier (TP2,TN2) connected across tive impedance
which will be designated[err]The ser-   said relatively positive and
relatively negative ies connected resistors R3 present a Thevenin resis-
supply potentials, having an input terminal for ap- tance of R3/2 in series
with a Thevenin potential of  55  plying an input signal and having an
output termi- [err] The common source amplifier will present an In-    nal;
herent output impedance which will be designated Ro.         a first pair
of transistors (TN3,TP3) having Assume that the Thevenin resistance R3/2 is
equal to 3  
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N-type field effecttransistor, TN2, biased  aRo, and that the output
potential provided by the am- as a current source is connected as a load
device to  plifier is[err] With this set of conditions the potential
transistor TP2. Output signals from the common      OUT can be expressed by
the equation. source amplifier are taken from the interconnection of  OUT =
[err] transistors TP2 and TN2.                        5           [err]
Bias potential for the gate electrode of transistor  If the factor a is
equal to one, equation 1 reduces to TN2 is provided by the gate-drain
connection of a fur-         OUT = [err] ther N-type transistor TN1.
Transistors TN1 and TN2  The maximum and minimum potential values that
[err] are arranged in the well known current mirror config-  can exhibit
are [err] and zero (ground) respectively. uration. Operating
currentfortransistorTN1 is provid-  10   Therefore, the maximum and minimum
potential val- ed by the drain current of a further P-type transistor  ues
that the signal OUT can exhibit are [err] and TP1. The gate electrode of
transistor TP1 is provided   [err] respectively. with a reference
potential, for example, a potential    FIGURE 4shows the transferfunction
of the FIG- equal to one-half the supply potential coupled across  URE 2
circuitry for the common source amplifier ex- transistors TP2 and TN2.
Nominally the transistors  15  hibiting a gain of two and for a equal to
one. For close TP2, TN2 and TP1, TN1 are designed to have com-    to the
value one, and/or [err] the limits will be equal to plementary
characteristics and the ratio of the geo-  orclose to [err] As  gets large
the limiting metries (and thereby the transconductances) of tran-
potentials approach the supply potentials. In the linear sistors TPI:TP2 is
equal to the ratio of the geometries  region the gain of the
amplifier/limiter circuit (30) is ofTN1:TN2. If these conditions are
satisfied and a ref-  20  approximately one-half the gain of the amplifier
erence potential of one-half the supply potential is ap-  (TP2,TN2) alone.
plied to the gate electrode of transistor TP1, then the  In the FIGURE 2
circuit the potential[err]may be D.C. output potential of the common source
amplifier  taken from the interconnection of the series connect- will be
equal to one-half the supply potential.     ed resistors R3. The
resistances R3 may be realized The outputconnectionofthe common source am-
25  by D.C. biased transistors. plifier is coupled to the primary
conduction paths of   FIGURE 3 is a noninverting amplifier limiter. In the
parallel connection of a P-type transistor TP3 and  this arrangement the
transistor TPI is configured as an N-type transistor TN3. The gate
electrodes of the  a common source input amplifier, driving a current
transistors TP3 and TN3 are coupled to the relatively  mirror amplifier
comprising transistors TN1 and TN2. negative (ground) and relatively
positive (VD) supply  30   Transistor TP2 having a potential[err] coupled
to its potentials. The primary conuction paths of the parallel  gate
electrode operates as a current source load de- connected transistors TN3
and TP3 are coupled to the  vice for transistor TN2. Note an increasing
input po- primary conduction paths of the parallel connection of  tential
applied to P-type transistor TP1 causes a de- a further P-type transistor,
TP4, and a further N-type  creasing drain current in transistor TP1 and
thereby transistor, TN4. The other end of the primary conduc-  35   a
decreasing current in transistor TN1. The decreas- tion paths of
transistors TP4 and TN4 is coupled to the  ing current in transistor TN1 is
reflected in transistor Interconnection of a series connected pair of like
re-  TN2 resulting in an increasing output potential at the sistances, R3,
which are connected across the supply  interconnection between transistors
TP2 and TN2. potentials. As such, a potential equal to one half the  The
gate electrode of transistor TP2 is coupled via a supply potential is
applied to the primary conduction   40  low pass filter (R4, C3) to the
interconnection of resis- path of transistor TN4 and TP4. The gate
electrodes  tors R3. The low pass filter is added to attenuate any of
transistors TP4 and TN4 are respectively coupled  signal potential which
may be coupled to the Intercon- to the relatively negative and relatively
positive supply  nection of resistors R3 via transistors TP3, TN3, TP4,
potentials.                                         and TN4. Input signal
to the amplifier/limiter circuit is cou-  45 pled to the gate electrode of
transistor TP2. Output signal, OUT, from the circuit is taken from the
intercon-  Claims nection of transistors TN3 and TN4 (TP3, TP4). The
transistors TN3, TP3 and TN4, TP4 are ar-    1. A transistor
amplifier/limiter circuit having a ranged such thatatleastone of
thetransistorsofeach   50  source of relatively positive and relatively
nega- parallel pair is biased into conduction. Therefore, the  tive supply
potential, characterized by: parallel pairs of transistors provide an
effective resis-    an amplifier (TP2,TN2) connected across five impedance
which wil be designated[err] The ser-     said relatively positive and
relatively negative ies connected resistors R3 present a Thevenin resis-
supply potentials, having an input terminal for ap- tance of R3/2 in series
with a Thevenin potential of  55  plying an input signal and having an
output termi- [err] The common source amplifier will present an in-    nal;
herentoutput impedance which will be designated [err].          a first
pair of transistors (TN3,TP3) having Assume that the Thevenin resistance
R3/2 is equal to 3 
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principal conduction paths coupled in    fier. parallel between said output
terminal of said am- plifier (TP2) and a circuit output terminal (OUT),  6.
A circuit according to Claim 5 further character- and having respective
control electrodes coupled    ized by a capacitor coupled between the
output to at least one of said relatively positive (VD) and   5  terminal
and inverting input terminal of said dif- relatively negative (GND) supply
potentials;        ferential amplifier. a second pair of transistors
(TN4,TP4) having respective principal conduction paths cou-  7. Acircuit
according to Claim 6 characterized in that pled in parallel between said
circuit output termi-  said means for providing input signal comprises: nal
(OUT) and a point of substantially constant  10      first and second
signal sources; reference potential having a value between said           a
further capacitor having a first electrode relatively positive (VD) and
relatively negative    coupled to said inverting input terminal and hav-
(GND) supply potential, and having respective       ing a second electrode;
and control electrodes coupled to at least one of said        means for
alternately coupling said first relatively positive and relatively negative
supply  15  and second signal sources to the second elec- potentials.
trode of said further capacitor. 2. Acircuitaccording to Claim 1
characterized in that each pair of transistors comprises a P-type field
Patentansprfche effect transistor and an N-type field effect transis-  20
tor having respective gate electrodes coupled to  1.
Transistor-Verstlrker/Begrenzerschaltung mit ei- the relatively negative
and relatively positive sup-  ner Quelle fr relativ positives und relativ
negati- ply potentials, respectively.                       ves
Versorgungspotential,  gekennzeichnet durch: 3. A circuit according to
Claim 2 further character-  25  elnen zwischen die genannten relativ
positiven ized by first resistance means coupled between      und relativ
negativen Versorgungspotentiale ge- said relatively positive supply
potential and said  schalteten Verstirker (TP2, TN2) mit einem Eln- point
of reference potential, and second resis-     gangsanschluB zum Anlegen
eines Elngangssi- tance means coupled between said point of ref-
gnales und mit einem AusgangsanschluB; erence potential and said relatively
negative sup-  30  en erstes Paar von Transistoren (TN3, TP3), de- ply
potential for generating said reference poten-  ren jeweilige
Hauptleltungswege zwischen dam tial.
genannten Ausgangsanschlur3 des genannten Verstirkers (TP2) und einem
Ausgangsanschlui3 4.  A circuit according to Claim 3 characterized in that
(OUT) parallel geschaltet sind und deren jeweill- said amplifier comprises:
35      ge Steuerelektroden mit mindestens einem der a first field effect
transistorof first conduc-  genannten relativ positiven (VD) und
relativnega- tivity type arranged as a common source amplifi-    tiven
(GND) Versorgungspotentiale verbunden er; and
sind; a second field effect transistor of opposite   ein zweites Paar von
Transistoren (TN4, TP4), conductivity type, biased as a currentsource; and
40  deren jeweilige Hauptleltungswege zwischen wherein the principal
conduction paths of said      dam genannten AusgangsanschluB (OUT) der
first and second field effect transistors are serial-  Schaltung und elnem
Punkt mit im wesentlichen ly coupled between said relatively positive and
konstantem Bezugspotential parallel geschaltet relatively negative supply
potentials.              sind, dessen Wert zwischen dem genannten re- 45
lativ positiven (VD) und relativ negativen (GND) 5. A circuit according to
Claim 1 further character-    Versorgungspotential liegt, und deren
jeweilige ized by:
Steuerelektroden mit mindestens einem der ge- a low pass filter;
nannten relativ positiven und relativ negativen a differential amplifier
having inverting      Versorgungspotentiale verbunden sind. and
noninverting input terminals and an output  so terminal;
2. Schaltung gemaB Patentanspruch 1, dadurch ge- means serially coupling
said lowpass filter    kennzelchnet, dai jades Paar von Transistoren with
said amplifier between the output terminal     elnen
p-Kanal-Feldeffekttransistor und einen n- and noninverting input terminal
of said differen-   Kanal-Feldeffekttransistor enthilt, deren jeweili- tial
amplif ler for providing D.C. feedback around   55  ge Gateelektroden mit
dam relativ positiven bzw. said differential amplifier; and
dem relativ negativen Versorgungspotential ver- means for providing an
input signal to the     bunden sind. inverting Input terminal of said
differential ampli- 
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8 3. Schaltung gemail Patentanspruch 2, daruber         Mittel zum
abwechselnden AnschlieBen der ge- hinaus gekennzeichnet durch erste
Widerstands-     nanntbn ersten und zweiten Signalquelle an die mittel, die
zwischen das genannte relativ positive  zweit Elektrode des genannten
weibtren Kon- Versorgungspotenthal und den genannten Punkt       densators.
mit Bezugspotbntial geschaitet sind, und zweite   5 Widerstandsmittel, die
zwischen den genannten Punkt mit Bezugspotbntial und dms genannte re-
Revendlcatlons lativ negative Versorgungspotentlal geschaltet sind, um das
genannte Bezugapotential zu er-    1. Circuit amplificateurAimiteur A
transistors ayant zeugen.                                    10      une
source de potentiel d'alimentation relative- ment positIf et relativement
n6gatif, caracterise 4. Schaltung gemaB Patentanspruch 3, dadurch ge-
par: kennzeichnet, daB der genannte Verstirker ent-        - un
amplificateur (TP2, TN2) relie A travers hilt:
les potbntiels d'alimentation relativement po- einen ersten
Feldeffekttransistoreinerersten Lei-  15  sitlfs et relativement n6gatifs
mentionn6s qui tungsart, der als Sourceverstirker geschaltet ist,    a une
borne d'entr6e pour appliquer un signal und
d'entree et qui a une borne de sortie; oinen zweiten Feldeffekttransistor
derentgegen-       - une premibre pair de transistors (TN3, TP3) gesetztbn
Leitungsart, der als StroNquelle vor-       ayant des trajets de conduction
principaux gespannt ist,                              20         coupl6s en
parallble entre ladite borne de sor- und in der die Haupiloitungswege der
genannten       tie de l'amplificateur mentionne (TP2) et une ersten und
zweiten Feldeffekttransistoren zwi-        borne de sortie de circuit (OUT)
et ayant des schen den genannten relativ positiven und relativ
electrodes de commando respectives cou- negativen Versorgungspotentialen in
Reihe ge-         pl6es A au moins l'un des potentiels d'alimen- schaltet
sind.                             25        tation mentionnes relativement
positifs (VD) et relativement negatifs (GND); 5. Schaltung gemaB
Patentanspruch 1, darflber            - une seconde paire de transistors
(TN4, TP4) hinaus gekennzeichnet durch:                          ayant des
traJets de conduction principaux enen Tiefpalfilter,
respectift couples en parallble entre ladite einen Differentialverstirker
mit invertlerenden   30  borne de sortie de circuit (OUT) et un point de
und nicht invertierenden Eingangsanschliissen         potentiol de
r6ference essentiellement cons- und einem Ausgangsanschlug,
tant ayant une valeurentre ledit potentiel d'all- Mittll zur Schaltung des
genannten liefpafilters      mentation relativement positif (VD) et ledit
po- mit genanntem Verstirker In Reihe zwlschen           tentiel
d'alimentation relativement n6gatif dem Ausgangsanschlug und dem nicht
invertie-  35     (GND) et ayant des 61ectrodes de commando renden
EingangsanschlulB des genannten Diffe-         respectives coupl6es A au
moins l'un des po- rentialverstirkers, um fr Gloichspannungsrflck-
tentiels d'alimentation mentionnes relative- kopplung um den genannten
Differentialverstir-        ment positifs et relativement n6gatifs. ker zu
sorgen, und Mittel, um ein Eingangssignal an den invertleren-  40  2.
Circuit conform6ment A la revendication 1, carac- den EingangsanschluB des
genannten Differen-       t6ris6 en ce que chaque pair. de transistors
tialverstirkers anzulegen.                         comprend un transistor A
effet de champ de type p et un transistor A effet de champ de type n ayant
6. Schaltung gemori  Patentanspruch 5, darOber        des grilles
respectives coupl6es respectivement hinaus gekennzelchnet durch eonen
zwischen   4S    aux potbntiels d'alimentation relativement n6ga- den
Ausgangsanschlul und den invertierenden        tifs et relativement
positifs. Eingangsanschlul des genanntbn Differential- verstirkers
geschalteten Kondensator.           3. Circuit conform6ment A la
revendication 2, carac- teris6 en plus par des premiers 616ments de r6- 7.
Schaltung gemaBl Patentanspruch 6, darflber  5o    sistance coupl6s entre
ledit potentiel d'alimenta- hinaus dadurch gekennzeichnet, daB die ge-
tion relativement positif et ledit point du potbntiel nannten Mittel zurn
Anlegen slnes Eingangssi-      de r6f6rence et des seconds 6l6ments de
rdsls- gnales enthalten:                                  tance couples
entre ledit point du potbntiel de r6- eine erste und eine zweibt
Signalquelle,           f6rence et ledit potentiel d'alimentation relative-
elnen weltoren Kondensator mit elner ersten, mit  5S  ment negatif pour
generer ledit potentiel de rdf6- dem  genannten Invertierenden Eingangsan-
rence. 



schlug verbundenen Elektrode und elner zweiton Elektrode und
4. Circuit conformement A la revendication 3, carac- 5 I
111111111111,1111111~ 111111    9                   EP 0 389 943 Bi
10 tWrisM en co quo ledit amplificateur comprend: - un premier transistor a
effet de champ d'un premier type de conductivite Installe commo un
amplificatour de source commune et - un second transistor A effet de champ
de   5 type de conductivite oppos6, polaris6 commo uno source de courant -
et dans lequel les trajets de conduction prin- cipaux des premier
transistors A effet de champ et des seconds transistors a effet de   io
champ sont couples on serie entre les poten- tiels d'allmentation
mentionnes relativement positifs et relativement negatffs. 5.
Circuitconformementaiarevendicaton1, carac-  *5 terise en plus par: - un
filtre passe-bas; - un amplificateur differentiel ayant des bor- nes
d'entree d'inversion et de non inversion et une borne de sortie;
20 - des elements couplant en serie ledit f litre passe-bas a
l'ampliflcateur mentionne entre la borne de sortie la borne d'entree de non
in- version de l'amplificateurdiffhrontiel mention- ne pour fournir un
retour de courant continu   25 autour de l'amplificateur differentiel
mention- ne et - des organes pour fournir un signal d'entrhe A la borne
d'entrea d'lnversion de l'amplifica- teur differentiel mentionne.
30 6. Circuit conformement A la revendication 5, de plus caracterise par un
condensatour couple en- tre ia borne de sortie et la borne d'entree
d'inver- sion de l'amplificatbur differenciateur mentionne.  35 7. Circuit
conformement ala revendboation 6 carac- terise en ce quo les dits elements
pour fournir le signal d'entree comprennent: - des premleres d secondes
sources de si-  40 gnaux; - un condensateur supplementaire ayant une
premibre olectrode couplee A la dite borne d'entree d'inversion et ayant
une seconde electrode et                            45 - des elements
pourcoupleren alternance les premieres et secondes sources de signaux
mentionnees A la seconde ilectrode du condensataur supplementaire
mentlonnh. 50 55 6 I 1111111111111l  111111111111    


